Dr. Reichertz welcomes the participants and explains the goal and purpose of the meeting. From the ensuing discussion, the following agenda for the meeting results:
1 Definition of the tasks of a "Medical Informatician" The plan is to cover agenda items 1 -2 by the evening of May 2 nd , item 3 should be worked out in separate working groups of medical and computer science participants, and the results are then to be harmonized in a plenary discussion. There was agreement that many agenda items are mutually related and that overlaps in the discussion are to be expected.
Regarding the intended final document, it has to be left open whether this will take the form of minutes which have to be discussed further by the (sponsoring) societies 2 , or whether it will take the form of a final recommendation. Further discussions should begin immediately after dinner on the 2 nd of May, and should be continued throughout the other evening sessions. Agenda items 5 and 6 are to be discussed on May 4
1 . The end of the workshop is set for Friday, 12:30 pm.
Agenda item 1.1 Definition of the Tasks of the Medical Informatician
The distinction of Informatics (Computer Science) and Information Science are discussed. (Prof. Diemer in Düsseldorf and Dr. Wersig, Berlin, are cited as examples of information scientists). It is stated that both are different, albeit overlapping areas; for the purpose of subsequent discussion, informatics will be taken to be the field addressed by the 2 nd Data Processing Program (and the interregional research program "Informatics") and as represented by the curricula of informatics at German institutions of advanced scientific education. The importance of team work in medical informatics is repeatedly emphasized.
The tasks of medical informatics are envisioned as the documentation, analysis, direction, regulation and synthesis of information processes in health care, or rather in the entire health system. "Medical Informatics" is therefore seen as part of an endeavour to optimize patient care and therefore has to be subservient to patient care.
The discussion around the definition of the patient care system and the health care system resulted in identifying the following fields of activity of future Medical Informaticians:
1 The above leads to a 7 by 5 matrix. The discussion revealed that it is presently unclear whether all cells of this matrix make sense and are unambiguous. The matrix probably has to be modified but could meanwhile serve as a basis for the discussions. Responsibly performing these activities requires methodological and technical knowledge.
Afternoon
Re: a) Acquisition: Sensors, quantization (including A/ D and D/A conversion, specific medical problems associated with data and signal acquisition (such as psychological issues associated with interview and questionnaire 3 The German system of medical education consists of basic medical education, which leads up to a state examination at the level of an M.D. in the North American system. A doctoral degree is not conveyed at this point but contingent upon an optional completion of a dissertation. Attainment of the equivalent of a board certified specialty designation, e.g., for internal medicine, is contingent on additional education and completion of an operational qualification of several years' duration. In addition, every medical practitioner is obliged to complete continuing education. * A PDF file of the complete German version of the text can be requested at: jmoehr@uvic.ca or at reinhold.haux@umit.at 
Agenda Item 1.2 Distinction from other areas of competence
For lack of time, this topic was only briefly discussed. Some argued that there is no separate field of "Medical Informatics", and that only areas of activity had been described. This was countered with structured considerations of work in hospitals and definitions of chairs at universities. A more thorough discussion of this issue is necessary.
Evening Session Agenda Item 2: Professional Roles
The discussion was introduced by alerting to the potential development of social conflict, e.g., if a physician specialist in informatics (certified by an appropriate medical board) and an informatician, who does not have access to the same certification are fulfilling the same functions, potentially under the same roof. The medical participants suggested that it would be desirable to work towards a solution which is applicable to informaticians as well as physicians in analogy to the solution found for physicians and chemists by the Society for Clinical Chemistry (i.e., remuneration of a chemist like a medical chief of service, including fee for service reimbursement, etc. The purpose of the approach of the Society for Clinical Chemistry is to identify the prospective areas of activity for clinical chemists, and to provide a unified professional reality despite diverging initial prerequisites. The informaticians counter that this approach would result in importing social tensions from the realm of medicine into that of informatics and that therefore it would be preferable to change the structures and behaviours in the medical system as the real cause of the problem. The medical participants emphasize the reality of the comprehensive health care system. These realities have to be taken into consideration if one strives to create adequate professional positions for informaticians.
Available alternatives were discussed for medical as well as informatics professionals:
· University education · Post graduate education · Medical specialization · Doctoral education. Therefore, issues of basic education were discussed as well as issues of additional and continuing education.
In order to approach a solution, a catalogue of medical subjects was sketched that would be suitable for candidates with an education in informatics (with a minor in medicine or a minor in another subject, or with additional education in medicine, including continuing education).
1. Structure and function of the human body (e.g., organ functions such as respiratory, circulatory and digestive system, and the interaction of such systems). In contrast to the offerings in anatomy and physiology for medical students, these offerings are, however, not intended to convey detailed knowledge, but to impart a general conceptual understanding. 2. Introduction to nosology (with components of pathology and pathophysiology Basic education should emphasize biomathematical models, such as those used in epidemiology, and it should cover methods of biosignal processing, such as have been employed for surveillance of critically ill patients (patient monitoring).
The inclusion of practical education should be pursued. The categories 1 -3 above are core subjects and could form the components of basic studies. Curricular offerings for medical technicians, medical record administrators or biomedical engineers might serve as appropriate models.
It was emphasized that the goal should not be to produce a medical person with inferior qualifications. It was felt to be essential to strive for integrative representations which transcend the conventional medical subjects and lead the informatician towards a deeper understanding of medicine, in order to prepare him for specific professional activities.
II May 3, 1973 Morning Session
Pursuant to the preceding evening session, the completeness of the catalogue of medical subjects for informaticians was checked. It was decided to refrain for now from a more detailed description. A further detailing of the "methods critique of medical thought and decision processes" is required. The discipline of medical documentation technicians is to be included in the considerations.
Agenda Item 2 Professional roles
At the level of graduates of academic programs, the following structure was developed, with considerable emphasis on symmetry (the abbreviations used should be taken as preliminary working titles):
1. Education in informatics for physicians ("M") 1. The option for transition among these levels is considered a requirement, but detailed discussion is deferred to the discussion of educational goals. There is agreement that advancement is contingent on qualifications, which have to be defined diligently. This should include the recognition of certain complexes, which are not to be reiterated in the context of higherlevel education. The question of entrylevel qualifications (e.g., aptitude tests, results of professional activity, etc.) are briefly addressed. Further considerations are deemed necessary, but postponed for lack of time.
Prof. Dudeck presented the profession and curriculum for "Medical Documentation Assistants". The curriculum contains five areas of instruction: · Medicine · Mathematics and statistics · Documentation · Data processing · Hospital organization There is agreement in principle that this curriculum is independent.
A graduate in informatics with application subject medicine is proposed at the level of vocational colleges 5 in analogy to the academic level of education at universities. An analogous situation does not exist on the medical side (Note: At the level of the Science Council 6 , the education of medical specialists with diploma 7 has been recommended of late for advanced nurses, hospital operational engineers, and laboratory engineers. This would come close to the level considered here.)
Guidelines and recommendations of the working group should be worked out for a minor in medicine for informaticians at vocational colleges. There is agreement that the medical subjects should amount to around 20 -30% of the entire curriculum. A 50%/ 50% division among medicine and informatics is rejected.
The problem of the vocational college in Heilbronn 8 and its approach are briefly discussed. The goal of educating college level informaticians with application subject medicine is acknowledged as desirable in principle. However, in the opinion of the discussants, the curriculum revealed to date (May 1973) does not warrant the granting of a title "Diploma of Medical Informatics" 9, 10 -neither from the perspective of informatics nor that of medicine. It is stated that the curriculum revealed so far is more at the level of documentation assistants 11 .
Overall, the following tiers result: I. Medical Documentation Assistant 11 II. Informatician with vocational college education with application subject medicine III. M I and I M The working group acknowledges that other entry levels for professional activity in medical informatics are conceivable. The practical experience shows that economists, mathematicians and physicists have become experts in the field. Transitional and educational solutions for such personnel have to be discussed. It is considered appropriate, in principle, to first define the professional orientation and educational plans for medical personnel and informaticians, in order to then be able to address other professional orientations through exchange of individual modules. 1. Application subject medicine for students of informatics at universities. The discussion of the minor in medicine started with an optimal wish list. Subsequently, this was adapted to a total of 40 hours per week 13 spread over the curriculum until graduation. Studies in informatics currently include education in one [of several alternative] application subjects with an allocation of 25% of the entire curriculum.
Afternoon
The following catalogue was developed from an "ideal curriculum" for the application subject medicine (educational hours are specified in % in order to facilitate adaption to local conditions). There is also an indication whether it is recommended to cover the subject during basic education 14 or later 15
Fifty-one percent of this catalogue are assigned to the studies towards the "Vordiplom" and 49 to the studies towards the final examination. Shifts among these allocations are possible. The courses covering "Structure and Function of the Human Body" and "Medical Terminology" should be offered at the beginning of the application subject.
The following subjects are recommended as electives for further in depth studies: · Statistics · Operations Research · Microeconomics/Business Administration The discussion of a hospital practicum, offered as block course of two weeks' duration, raised pros and cons. It was considered desirable to introduce students to hospital operation, e.g., in the context of work on a diploma thesis. A practicum in analogy to an industrial internship was not recommended. The option of conducting seminars in hospitals was also discussed.
Additional Studies in Medicine for Informaticians with university education 12
Two cases can be distinguished: (I) Diplom Informatician, Application Subject Medicine (II) Diplom Informatician, Other Application Subject It can be assumed that the emphasis of professional activity is well defined for students engaging in additional studies. In case (I), one can also assume that enough basic knowledge in medicine is available to decide independently on a course of professional specialization. The catalogue of minor subjects can serve as orientation for individuals who fall into category II. It is conceivable that curricula will be defined/offered in this area in the context of the federal init iative for the advancement of graduates 16 .
Operational Qualification
The discussion of operational qualification used the recommendations for clinical chemists as a model. The goal currently pursued by those working in medical informatics, is to open up career opportunities in health care, which allow to reach a status that is equivalent to a chief of service in hospitals.
There is agreement that numerous professional roles are available to the medical informaticians, the most important of which are:
· Director of computing centre in medium or large hospitals · Director of a division of medical data processing in hospitals (both positions with management There is agreement that an operational qualification may be required and may be subjected to examination, and to attestation through a certificate. However, it was not possible to achieve agreement with respect to how to operationalize and institutionalize this approach. The informaticians emphasized that the granting of academic titles, which are based on scientific education and pursuit of scientific work are the responsibilities of scientific academic institutions such as universities. It is also cautioned on the part of the informaticians that it is not necessarily desirable to differentiate informaticians in hospitals from those, e.g., in public administration (e.g., with responsibility for finance) because both professional groups have to be equally qualified and are carrying equivalent responsibilities.This argument is countered by the medical attendants by pointing out that continuing education and specialization programs exist in medicine as well as in the legal profession, which have operational qualification as a prerequisite and which are a prerequisite to the performance of certain medical functions (examples include recognition as medical specialists or fulfilling the functions of a judge).
Evening Session
The subject of discussion was: Additional studies in informatics for graduates of medicine A minor in informatics in the context of studies of medicine was deemed not realizable at present. Other than in the case of a curriculum of informatics, a minor subject is at present not part of the medical curriculum. Foreign components are firmly integrated [into the medical curriculum]. However, it is considered desirable to make certain fundamentals of medical informatics an integral part of the medical curriculum.
Regarding the additional studies, a medical specialization (in medical informatics) or pursuit of a scientific career in an academic institution are for now considered potential goals. The catalogue below could be considered a core for additional education in informatics for medical graduates (additional education in the word's comprehensive sense. The numbers in brackets below indicate lectures and exercises [in hours per week per semester] 13 ).
The combinations I and II and II and III are considered particularly important among the possible combinations that arise from the table above. Given enough interest, the combination of all three streams should not be excluded either. As a start, the approaches used by the medical profession were explained in order to recommend adoption or adaptation for institutionalization, since it may be the only way for professionals in medical informatics to attain a secure position within the professional and political structures of medicine.
Many medical specialties convey titles in recognition of specialized competence. The granting of these titles is contingent on meeting requirements of additional education. The medical state examination 3 is the common prerequisite. In cases where additional qualification would be too time consuming to generate a sufficient number of completely educated graduates, granting of an additional designation is practiced. This additional designation does not imply full qualification and is contingent on an existing title and full qualification in another specialty discipline 18 .
Thesis 88 of the Hartmann Federation 19 requests inclusion of the "Additional Designation Medical Informatics" in the professional code for the medical profession. In the opinion of the workshop participants, this solution is suboptimal because a thorough education in informatics is required for medical graduates, which would in turn warrant recognition as a medical specialty. It is also emphasized that customarily, the additional designation is only added to an existing specialty title. The fact that a medical specialty title is only available to medical professionals, is in conflict with the desirability of collaboration of graduates of informatics and of medicine.
Further, during a transitional period, a solution for other professionals is also required (economists, engineers, sociologists, physicists, mathematicians) . Transitional regulations may also be applied later for members of these professions. The application of the curricular catalogue (see above) and the granting of certificates (see below) to the members of these professional groups is recommended. An analogous certificate of recognition as "Medical Informatician" would offer the opportunity to: 1 8 A common example would be an internist, i.e., specialist in internal medicine, with an additional qualification in balneology. 1 9 Hartmann Bund, Verband der Ärzte Deutschlands, an advocacy group for physicians in Germany. 2 0 Kultusminister Konferenz, a forum of coordination among the ministers responsible for education at the level of the individual states of the Federal Republic of Germany. 2 1 Gesellschaft für Angewandte Mathematik und Mechanik e.V., GAMM. 2 2 Nachrichtentechnische Gesellschaft e.V., NTG. 2 3 These recommendations formed the basis for education in Informatics/Computer Science and are usually referred to as the 'GAM/NTG Recommendations'.
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a. Have members of a variety of professional groups participate in the professional pursuit b. Control the professional qualification. The certificate would have to attest complete qualification and should be granted to graduates of medicine and informatics, and during a transition period or after completion of prerequisites yet to be defined, to members of other professional groups. The recognition of a medical specialty [in medical informatics] should in addition be available to medical professionals. This medical specialization could be based on the same prerequisites as the certificate. There was consensus to pass the recommendations that had been worked out on to the medical professional organizations and to the Society for Informatics. The informaticians at the workshop did, however, register serious reservations with the approach that would result in rewarding operational qualification, which is necessary for all professional advancement, for some informaticians with an official certificate. This was feared to result in differences among informaticians of similar qualification, and this solely because potentially obsolete structures and procedures in the domain of medicine make such an approach appear opportune at the moment.
The participants from the medical domain countered by pointing to the need for a controlled additional education, on the grounds that experience in patient-oriented measures can only be gained through pertinent professional action, which in turn means that differential qualifications may well exist, at least in the realm of medicine.
Operational qualification means attainment of the capability to solve medical problems through [additional and] continuing education, work experience and responsible professional activity, not just scientific qualification in a more narrow sense. Autonomous creative productivity is required in this context, and work according to the principles of scientific analysis and innovation.
The following is a time chart for possible educational alternatives:
The subsequent discussion led to the following program for attainment of operational qualification. The specified minimal times should be fulfilled by every applicant. The remaining time should be devoted to the subjects identified as core "C":
Selections are possible among the bulleted subjects.
Times spent in pertinent areas outside medical informatics can be admitted for recognition as operational qualification. The decision regarding the recognition of quantitative components should be left to the institution granting the certificate, or a commission charged with this responsibility.
The granting of the certificate should also require the proof of independent scientific activity in medical informatics. This could be done in the form of completed projects or scientific publications.
The activities have to be attested by the officers responsible for the institutions where they were conducted. Granting of the entitlement of institutions to provide education is also the responsibility of the institution that issues the certificate. The authority charged with this responsibility has yet to be defined. Candidates include the Society for Informatics, the German Society for Medical Documentation and Statistics (GMDS), the Section Medical Informatics of the GMDS, as well as a special commission composed of members of the identified societies. These issues have to be discussed in the responsible constituents of the identified scientific societies. The discussion should be expedited, however.
Agenda item 5: Strategy to Achieve Realization
The medical participants suggest pursuing the definition of a medical specialty [in medical informatics] with high priority, in order to create pressure that results in equalization of informaticians through the certificate. The participating informaticians caution that such an equalization may in practice proceed very hesitatingly, if at all.
